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(57) Abstract: 

PROBLEM TO BE SOLVED: 
detecting the poor connection 
capable of detecting a poor 
cells on battery pack and a 
power supply unit capable of 
the protective circuit even 
between the cells on battery 
circuit. 



To provide a method of 
of cells in battery pack 
connection between the 
protective circuit, and a 
avoiding a malfunction in 
If the poor connection 
pack and the protection 



r 



SOLUTION: After detection terminals TP1-TP4 in which 
voltage between terminals of a secondary battery cell 
2a is inputted are shortened for a prescribed period by 
turning on transistors 121-123. the over-discharging of 
a secondary battery cell 2a is detected by a cell 
voltage comparison circuit 13. It is determined that 
the second battery cell 2a and the detecting terminals 
TP1-TP4 are under the poor connection or a 
non-conductive condition caused by the poor connection 
when detected voltage is voltage under an almost short 
circuit condition even if a prescribed period has 
elapsed after the transistors 121-123 had been turned off. 
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(54) Bi<»o«»] iii»«il'&P(o«BMPF&ifttt:ir^tX«i%s 



(S7) [^$*)] 

[ ] 2 >xm?tk-fe 2 a ©^g^=■ramff A;^jT 

StJimif8^TPl~TP4ra% h ^>i?;^3' 1 2 1 ~ 1 2 3 * 

*>tiQ8{crsc<!:«:j;r>t:ef3e^ra®»uyt^«:. -fe 

^t^W-rSi^tC, h^>t;>X^» 1 2 1~1 2 3**7 




m^JS 1 1 B5>JS**$ titc 2 oJa±© 2 ;XSrfe-fe;l' 
«E«J«taf^*M«i«©«E-c* -5 <b * {C. US 2 ij5<:«?fe 

■fe ji' i «?iB«^fflsg-? <!: (DmmmmiKmic $,?,tnm-r 

[ft ^ 3 ] SiK^t^t Sii:?>JSi|l3 4afc 2 

© 2 ;xm?ffe42;i/©^MiS^^ie-n«tiK:sti s n stftm 

tii^2.^m^}iyicnti>^^imR.zj^tsem.figm(o 
'ptj:<i. i>—y3^m^wim2-xmm-\z}Vi:mstti>u& 

S 2 yiC«?ftH2 JKcStlS l/fctdlBft^ WJS^{CSi^ ? tl/c 
iK$t^-Cti-5)2^^m?te■feJ^©^i^^ra^EE«:^^iJU. 

ta«ff*««{ii^aMfc®©«ffr *4 i #tcB5iB2 ixatfe 
■b;i.<!:±{aiia'^©«i^^i ©ra*^^jiim«c^ 

[^^4 ] sj*mm^tif)i2'o^:i±<D~:xmt&-i2)v 
ii>iCc < t fc— :^«r?f c>l>riBz:yjfi?ik-fe^i'*«g|-r iffiSI 

^fv i±Migg'^©«iK^-? i ©ra*^N»ffitie® 
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2 

fiKii^J«iKStiyt2oJM±©2^>:S?ibH2Ji'{3:. :S2i>: 

< <a© 2 ^X^fe-fe JKcSitit: bA:tilto^^=-©;5f«:B«fe;^ ^ 
3X»4§BiS©fi^iSo 

or gE>'<->l/;^m-^©>'<jUXiH©ra©;^:i- >tltSI«ri« 

4 f ?>mmm 3 iBiE©«j!Siga. 

[||I)9©^IBI%SII9] 
[000 1 } 

20 •r-5 4>©r$>s. 

[0002] 

[Se3l5®«W] 2;^S«!j*«|»«t?>J^Lr. 
Kfi^ffl^tirCi-S. C©J: ^C>'^• ^» ^ V ->'^• 

^{c/d:5i«{c. ^^^tSS{c*JWS^^•^'^y-4S^«S^© 

[0 0 0 3] 2;^:^?feiL-c», se*. iss^fe. 

-h7'yi'S>'^y3>. -'^•-A h ^r7'M>'^■y3>, —ft: 
— ^-:Sry-il''7 — y*o, '^^y Fy *>X7'U:i-. 

3-Fu;?imi£. H2;i'^-SiS^©s^«s©/jNS^b. 
safb*sis±-c. cn6©s^i8g©«aaiOT©2 

'Xm?ft©ii5§aYt*jga3n. u^^-^a-y f-:/ 

• aft F - If S^^MWI4*fflt,^/c U5=-'i'A-r^>2 
;>cm?lk (t^;i(i. m-Z:W-4 - 2 4 8 3 1 ifi. 
fiSK y ^ A^X»*©^^4«ffl L fc >; ^ A 2 
40 ;xm?ik{citLr. ^i^©.#,-ctSS«:ffinrteO> l«x 

[0 0 04] ±iB. y^'?A'f;*->2:;JC«?Ss{*. «E 
1. 2V©2;^^il/t:©-5/-5rjb-:<7F5'>A^ 

tfe. -i'^r;u-7Kig^^^^jft. ns.2. ovamw 
5v~3. 6viii5<. $ ^(^ts^mrns-ij^mmoxis 

[0 00 5] i,t»0l3:ifiib. y ^'•^ A-r:t->2^ 

50 sjastt. ■aD)?»s»[©s^ffc^w9fSf±<z>.^-c. 
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4. 4V~4. 3VCDM^K:*JI,>-Cja^m^Ki±r-5.C 

v~2. 5v«:-r-5*i. 2. owix?vitmm-r^>mm 

[000 6] c®J:^;rd:';5^>i;A-f:t>2;X^*fflc> 

CO 0 0 7 ] 02K:te(,»r. l^tmm^m^LX(D■'^^J 

f y f . 2 « 2 ;Xli?fe-fe;l/ 2 a % 2 oS^JS^ L 

t*. Jl- 2 CDS 2 ^X«t&H2il' 2 a (Cj^-T -5 iS^ 

[000 8] ifi*?i?fe424'2». 03{CS^rj:^K:. 6 
-5©2^^«?t&-fe;l'2 a?r@^8Ptt2 c {cS^LT^cO > 

Bsam 2 c ©-fflMK^gaiK a i ©s^i^od a * 
WM^t iyxmj'mmstitc2.xm&-*2fi'2 accs^s 

mK>2-oom^m,jp^t2:^mm^ 
n*>2-:>©&?TPi~TP4=&ffll,>rS:/a ^ i^icistrf^ 2 

[000 9] SSIeISS 3 1 >; > h S«±{c:i5 
fiSStx. m2icfFi-rj:^(C. fiScflia3S3a. •b-rt'^ib 

7.^ («T. FETierTi) 3d. 3e*>6«^3n 

[0 0 1 0 1 fi!c«@K3 a». 3o©PNPSlh^>J^ 
X $ T rl~T r3S?/ 3 oOfiCtgR a ~R c 
fx. F^>J^xariffi!nS©it?>J!Hl8S*53fflJgfiKSn, 

c:n63ffl©a:?ijiii88©-e-n-e*i«v 3^i'^'2b©^ 

^TPltTP2<b©ra. jS^TP2iTP3i®ffl. Jf8^^TP34TP4 

<!:©raK:Si^$nr(,»s. 

(0 0 1 1 ] t-'umiBEJtiiiiissa btj. 3o©=i>-'<u 

-d»Ql~Q3. 3-5©Si8SEE®Vth<!:*>6«fi8Stl 

rc^s. ^>^^•^-^^Ql©s^£A:^^S^^ia*®fe•fe 

.'l'2©iEffi»f (3^i'3»2©^8^^TRL) (C^Sn. 

/c. 3>-'^•^-^^Q2©s^£A:^ffi^^iift*'®fe■fe^^2 
©S^TP2{c«SI $ n. ^NJSIteAj'jS-? «S*»mE® V t 
HOJEmiC^Stl. »tlS)E®Vth©ftSl3«8^7P3K: 
S^3nTI<>4. =i>-'-!U-dfQ3©^A*«8^»ffl 
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i5»mH2-'l'2^^TP3{cSiK3tl. #^JRI&A:*J^^»» 
!««Eig(Vth©IES(c^$ti. ^mEiS(Vth©ftS 

[0 0 12] Sfc. #=l>^^•^-^fQ i~Q3©a:^ig 
^»3>hn-;H5igS3c{C«iBiSti4ift«:. mi 

[0 0 1 3] FET3 d. 3 eitm^HS^^tlXlEmtii 
t>m'f-4 a<!:3*i^^f2b ©jES^TPliCHICCStl 
10 3nri>-5.. FET3d, SeC-y-hli^^h 

4b =i*i'ts»2b <j>nw^^TP4icmm s tin* 

[0 0 14] 3>hci->»HiIS3 c{i. {6Itx*>©=i>^>' 
u-^fQ 1 ~Q3©H^:*SE*«>'^'f u^;i'*iea-u--t 

)VI<C$^itbtct^iC. FET3d. 3 e*:t7R@{C-r 
S«#*#FET3d, 3 e©-5^-h«:m;^j-r^>, 

[0015] mm<Dmmxit, m^mi&-b)i'2'S:%'^-r 
20 iico/ci^. ai^2^xm?fe-fe;u2 a©fis-?ra^*i»*ss 

2 a {C*fj£ Lfcn if Q 1 -Q 3 ©tB:*l^#SE 

3>Ha-;U@|{g3 c«FET3 d. 3e*:*-7t^K: 

3>yiU-3fQ l~Q3©a;^M^^i-'^'^ I'^JViPhn 
-i^^jVicmttit. c©fi^*SWfch^>i?;^^ 

Trl-Tr3tt:i-:7ttSIA^e.*>tt.@tC^<tO, ifi^m^ 
mft-3fc2;XSKft-bA'2 a*fiW8$-l±-5. 
30 [0016] S£-:.-C. 2Xm&-b)V2 a.<D'M^m^i 

[ 0 0 1 7 ] ±ME.<Dm^msMytJh<DmE^mim. 

[0018] 

VfiH2;b 2 ©n 1^ af 2 b {cteW *Sj^g^!^TPl~TP4<i:«S 
H8S3t©^^^*s^i;iCi*s*0. C©SlK^S 
40 0 S i 2 ;5iC®fe-b 2 a ©iE5ift^ramBE*tftW 

[0 0 19] H)^. a*«rfe-fe;U2®34^i'*2 b{C« 

«l^nS«@@S83©A:^Hil)«. 2^X®fe-fe^l'2 a©^ 

c©fc». H4{c^-rJ:5K:S3>/N*u- 

ifQ l~Q3©A*{II«:«, ^n^nr^iS^fiC l~C 

3*S|^0. C©ffil^a:C 1 ~C3{C2;Xfl?fi-feil'2 
a©^^-ramE*sfi^^ni. tSfor. 3^i7d»2b© 
«&Tm->-TP4«:SSK:i^M*JfifeOfci8^. 2^>:«?ft-feji'2 
so a©j£%%^IS3EE««imr»-r(C, ia^m^fl^iia 
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10 0 20] ttc. T&mmtmimm-ri>mmmm>m 
[002 1 ] :^^m<DBm\t±iR<Dis\mj^.K.m^. 

[0022] 

[0023] »ffl*«i?fel2;KJ!>«i^ft«%W:)?^-C«. 

o> 2y(:iirfe-fe>'ut^W«^^i©ra*5^jit^.«tc*n« 

[0024] SI«:S2 1 gats©tt*^ 

[0025] ^*Sffe-b^KD«iBl^^t^W:^(C in 

[0 02 6] */c. ii^3T». «iK3ftaitt4H3?>J 
mm 3 n/c 2 -oJJLt:© 2 yicm?fe-fe;l/®gM*S^©^ti^ 

iaftmss^^iau, i<riB2;xm?fe-b-»i'{c«-r.5^m^ 
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2'^mb-bM^icnm.Ltcmismtii^^f'SK.mm^tifc:^ 
3nTi»-s2;>cwik-fe;i/©ia-fpasE*«iaiL. stsita 

[0 02 7] S[mJ?g«:j:n«. 1&m^9^ttsii,2.i^ 
s?fi-fe;i'©s^?^B*Hj8-r*yfcj&{c. 2ijca?ifeH2^i/{c 

SSg5n-5frfB«SliIS8©A;»3i'J*iBCW > f - 

2yc®»fe-fe;u©*iws)E*iE[j})nsn, js3t^t^gt(,»« 

jaS5fm«SI©iE«'j£tfeaj*itfto*iS. */c. 

^ L ]^^«:fl9iB^3lilSg©«^ti]if3T«IE^»(i^m^M 

©mff-eASi^tt^ B>fiB2<Xm?fei2>'l'iHUiBSSIP!8 
©«IUS8^^<!:©ra*s^N^ji*^K:* f) Jtntji^'^ifi'C^ 

[0 02 8] aifc. ^*Ji4-c«. e5iffliiK§nfc2o 

^mfel^«:«-:Ji,»r#-;>cm?fe-feJU©jS3«tmSS^c» 

*ij®saffi5(S*ija)©^J>ife< ti>-:fi^mmmr:JK'm,^ 

{c. B«rtB«s@8S«. mrgBx-r ^.^>y*^^*4*>(m 
6 :t 7 «,®cc^ 3 n-c *»6 K;^ -r f 5^ > i/^^^K:^ 

jnj«igS3 n-Cl» 4i:^>:«6-fe;l'©^fflmE*t^tH 1/ . 
fefiiaiSEE*i(i {3fSi»ttSg©mEE-C* -5 i # CCb?^'^ 

®ft-fe <t ±fii^'^©®iii^^ <!: ©ra**aiat«BK: 
S3e-r s#i3*fiiA . it^it5ij«^3 n/t 2 -?«±© 2 
S2^X®fi-fe-'i'©S^T-«c«i^$nft:iS 

[0029] ^SiSi^gtcjrntf . B(riB2;XSrtb-bJi'<!: 
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[0 03 0] */c. »*55-C». i«*]13X»4iS4g 

[003 1 ] mmsmsic^tiit. m§&mhEMmic{i 

1 0 0 3 2 ] ^/c> m^GTtct, m^3Mm<Dmm 
[0033] K«sigatc j:n«« ire:^ '<v^>i/m 

[0034] 

[ 0 0 3 5 ] 0 1 Jtc^WCD^ 1 ©USSJ^^CCtjl^ S 
|gl{C48C>-C. 1 0«^^*-y7^'J-.'^■^»^'■C. ifi^^rfe 

[0036] ummm 1 1 «. 1 > h^fejbcc 
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14. 3> h D-^vaK 1 5 . R^^fm h 
^>V>:^^ (J!UT. FETtmn) 16, 17*»?.flt 

[0 03 7] S/c. 0^Lrt^:^j:ti*5«SlHl8gl l/UJi^ 

^df{cJ:-:,-ca*m?fe-fe;l'2i«aai881 li^ims 

[ 0 0 3 8 ] fiS:misl?S 1 2 tJ. 3o©PNPSh5>i^ 
10 1 2 1~1 23Saf3o©gtagl 24~1 26*^ 

e^^Sn. h^>s;x^<tfittg©ii[5tJllSS*5 3ffi?e 

fissti. ctie.3ffl©ii[5iji5|gs©-en^n«. 

2b©^T-TPL<!:TP2<!:©ra. iS^TR2<!:TP3<!;©ra. ig^=■ 
TP3<!:TP4i©M{CgJl^3tiri,^-5., 
[0 03 9] 2 1-12 3©-^ 

2 i~i 2 3©•^->^^c»>'^•;^;^^gl 4*>e>W::t>3 
20 [0040] -fe^umiEiMSSifS 1 3 3 o©3 i/.'^ u 

-ifi3i~i3 3. 3-o<ommms.mvttati^p,m 

fiSc^n. n^y^U-^f 1 3 1 ©SfeA;^JiS^^«ffl*«tfe 
•fe;U2©iEfl^^ (a;^.^^:^r2©^^^TPl) K^Msn 

ri»s. */c3>>'^•^-f 1 3 1 ©^f JSKA;'3«g^=-«S 
*»«ff®vthi©iEffitc«*i3n, asesiffisvthi©* 

[0 04 1 ] ^WN-u-^r 1 3 2©S4teA;t;ii8^tJia* 

®d!-fe^u2©is^TP2K:««ft$n. ^mij^jjm^itm 
mms.mvttM<oiEmicmmsti, mmmE.mythi<Dn 

3 3 ©SteA:^^^^«M*®fe•fe;^2 jg^TPBtc^i^S 
n. I^S^A*«-?«^^jSVthi©iES«:Si^S 

«i»SlEiBVthi©ftffi(3«^TP4{cg|iK3n-C(.> 

[0042] S3>''^U-f 131~133©a 

e©=i>^<U-3' 1 3 1~1 3 3». 2-^mi&^A2a 
©«ia«ff*«»«BE V thiJ: O i * {cW:f7ft^ 

[0 04 3] AJl';^^S14W. Sh^>5^;^3»l 2 
i~i 2 3a>^ti-=etiO^~xicMLxmf^(iC3'o<Da 
- ^•-^;^©-'^•->^;^«•^^:S»lW{ca^:^Jf c©/^v^;^ 
(t#©/Nvw;^«i». mi^vtc»M^mc i ~c 3 tce^ 

3 nri > .5 mff «:fi!cm-r S ©tCiiJS+^jyi ijitcia: 
5£$tiri»-5. */c:. :*3l^©ejSr«-'^v^>^^al%3 0 

[0 044] >'^•;^;^^^Sl 4B. 

50 X3» 1 2 1 ~ 1 2 3 K:-»N.rt/X4a:*b*5^ytii:^«:. 3 
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[004 5] 3 > h n-;i'@8S 1 5 «. -'Nvux^^g 1 
4*'6>'^•;^x^i-^?^A:^u/citt^^c^>>'^•^-^ i 3 i 

~ 1 3 3 (omtim^^AJjc. c n6 3 o©m^<DMti 

*i*l^>-fU'<;I/-C*it*tCFETl 6. 17*:l-7t*e 

[004 61FET16. 17 itmiis^stxxiEmm 

m^tlX\.^i>o Sfc. FET16. 17CDy-K*=»> 
cnfCiO, PET 16. 1 7*5:t>«.m*-5 

i^cc. lEmmt)^^ 1 8 aS(:?:M®ttJ:^ffi^ i a b ^ 

[0047] -fe^vrnfflrtlglilSS 1 3 ®A:^7m. SP 

1 3 1~1 330DA^JffllW. 2^®fe-b 
;U2 a©ttmB®*«W4?i:Je>CC|^{cmW>t-3^ 

>;^K:i9;^3nrt>^>. cto/c*. i 3 

I ~ 1 3 3 <DA*ffll{C«. -en-etl^iSgfiC 1 ~C 3 20 

[004 8] mm<omm-cit. ^ > f a-^mK i 5 © 
«siiijf^«. --Nvu^^^sfes 1 4 h 7 >i;^x 1 2 

1~1 2 3icnox^-i)V::>.tsm:h^tiXij>'i>nt>tii,, 
C ©fcA. JJB^jSSSC 1 - C 3 ©i^^SW -5 C <t 
«c< 2;Jcmrfe-feJU2 a©Jg^^MEE*«iabr3§fi!cmfc 

ifiSRHK 1 1 i *«iK-r -5 3 ^i^HZb ©|5lti#>©^ 

Si 2;>:s?ft-fe^i'2a©m-^K«^*P;5±-r 3o 
5/fc«&{C±iB©«Slitlfp*«Jltf S n-5 . 
[0049] BP^. ftrnSSS 1 2 CCi or-fe^l-SEtbtS 
IhISSI 3©=I>>'^•^-tS' 1 3 1 ~ 1 3 3©A;^^^*^ 
«^raM^-r S C i K: J; «J . ±1 Br^iSSac 1 ~ C 3 tc 

mmmm 1 3 i©ra*^iiR®«:*ti«3 u- f 

1 3 1 ~ 1 3 3 {Ctt2iJiC«ife-b;l'2 a©«IUlflBE*«EnftI 

$n. jiist^ss©iES%t^tH*itft>ns. 

[00 5 0] Sfc, jlJcmiBISSl 2«:j:5Site%»^Ufc 40 
^{C3>-'<l'-5' 1 3 1 ~ 1 3 3<OXt)m=f-mEEifimi 

miim<DmBL-c$> .5 i # 2 2 a i ^ > 

Au-ii 1 3 i~i 3 3©A;^*8^i©ra*!#^St)t1l 
«:A»3iE^fe«mi*s-ClfAd:*ir>fcfc©i*iJK3tl. 2i)^ 
m?ft-b;l'2a<!:±fl[i^B<!:©rat3:FETl 6. 17%* 

[005 1 ]!^. B9i£u/c^g]S8i 1 tmtmm±m 

[00521 yiCCC. *^©0 2 ©HJBgSS^&iftMT 50 
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5. 

[ 0 0 5 3 ] H5«. m2<Dmmmmia6»^^mmm. 

i?#*€»^r^L-e©si?B*«a5-r.5. s/c m2©si 
is?^!Si^i©Wfij^.^<!:©ti«.'^.», miaymtrnt^ 

42;U2a«:*tlSl/fcl-^>i^;^a' 1 2 ISO^tttlnSl 2 

4«:^*L./cC<»:-C*S<, 

[0054] BiJ%. m2<Dmmm^ommMm2 i 

fiScSliIK2 2 . -b;P«ffltiS0SS 1 3 . .'>VPX^*S 1 
4. a> hP-;HHlKl 5. SO'«l?^h^>i>;^:5' 
(«T. FETiiKR-r-S) 16. 1 7*^e.«tfiS3tirt,» 

[0 05 5] iftailBS22». 20©PNPSh^>S> 
;^a' 1 2 2. 1 2 3RUf2o©g!ngl 2 5. 1 26*» 
6fit^?n. h7>S>X3riaja|g©B?lJ(51?S*i2ifiJ^ 

^sn. cti62«©e5>j@!S®*n^ni3:. a^i** 

2 b©}S8^TP2<!:TP3i©ra. ^^■rP3iTP4i©IB{Cg?iK 

[0 05 6] ^h^^?^;;^^^ 22. 1 2 3©^^ 
-;^«^^•;^x^^gl 4(cS^3ti, gh^>t^x5?i 
2 2, 1 2 3©^-;^(c«>'>-;u;^|^si 4i)^P>mtfS 
tX'Sa- U'<;u©.'<^i/Xfi#*i^»jax>«:A;b3nSJ; ^ 

[00 5 7] ±ummmimmbitm i ©susj^si 

[0058] ±iB«tS©>'< f ^ y 2 0 T?B. iffi 

^^m-^ }V2iciim,Mi> lEmmiciiLm-r ■& 2 -xmm-b 

;U2 a©iESegT-». 3;*.d'4r2 b©^TRl.*/M/-C 

iEffiw^^sg^i 8 aiRzmmm9&2 1 (cSi^snifc 

3^ ts? 2 b (DjE^i^jpiRcfMrn^i-TPAicmm 

n-S±fii$^ai©ra4>^^jiR«fcAj:^,. c(Otcifo, 3 

* i' 2 b ©jE®a^^TPi©s^:^^s«5ifa«:«mnit6 
[oo5 9]seor. 3^i/df2 b©iEejs8^-TPifti:jt 

[0060]BP%. h^>i^;^^1 22. 1 23ifif^ 

[006 1 ]!^. mmLtc^m'^2 1 ija^^Fj^^ii 
[0062] ;x{c. 2(w^©» 3 (ommm^mm-r 

[ 0 0 6 3 ] 06«. lpr3©*J6J^.®«:*jC:f S^i^g 
r*4-'^7 7^yw<^i'3o«:5^-riHiK0r*s, H(c 



01 

tmmtm i <ommBmt<DiQm!M.it. m i <omtmm 
(onjvmKtmm^ 1 3 icR^xmsimR^&%mi:^ 

ffiWffi!Q:-fe>'l'mEEitgJlElK3 3=&i8W-5<!:ft(C. jftSS* 
ttJSRy^iSJtmt^^ftlfflOfcilrtCFET 1 6. 17 

[ 0 0 6 4 ] BP^. 42^umffltl5lBl8S 3 3 tt. 6 -oOri lo 
>/SU-:Jf3 3 1~3 3 6. 3 ■OCr)S!S«ff jgV th2S 
0^1 2<l(Da!n§R 1 ~R 1 2 di6«^3nrii.5. 

[006 5] =^>>'^•l. — i> 3 3 lSO'^>^^■l — 3 3 

»»«ffig[Vth2©ftS»Ja^TP2{CS|iRStl-CC» 

[0 0 66] 3>>'^•^-5^3 3 3Saf=l>''^■^-:^'3 3 

n> SJ|im)EjJgVth2<DftS{*^^TP3K:^i^3tirCi 

=I>/^•^-^^3 3 5^tClf3>.'^•^-:^^3 3 6©^^JS 20 

IEA:^^-»*»itl«BEiSVth2©iESK:^S<a. IBS 

[0067] gCiSR 1 iffitnSR 2 {JfijaJSi^SnT 
^EEmm=S:m^ U . 3 * i' 3^ 2 b ©lE^^-TPli SS^^T 
R2i©ra{C«IS$ti. Cti?.©«tHSR 1 . R2©«iK 
j^»3>/<u-:Sr3 3 l©SiEA:*3«8T«c«i^$tirc> 
5. 

[0068] JBISSR 3 iSfiiSR 4 ttift5>JlffiRSn-C 

^ff @?S*0fiX 0 =1 ^ 5' f 2 b ©iEffiS^^TPl<k^•?^TP2 
i:<Dmicmm^n. cn6©ffilaSR3. R4©«i^* 30 
Wa^-r^U-ifS 3 2©S?£X*i&?^«:SfilS$nrc> 

[0069] atssR 5 ifitssR 6 imnmm^tix 

^JKI188*JgfiSU3* i» 2 b ©iEe^TP2i^T-TP3 

t<o!Bncmmsti. cne.©s$iSR5. R6©*eBi* 

[0070] mtnJSR 7 timsR 8 itm^imtstix 

^Kmrn^m^ u n ^ ^ 2 b (OE.m^wztm'T-iPs 
t<Dmicmmsti. cti^aytmmRi. rs©^* 40 

«3>-'<U-3r3 3 4©J53EA*»?-{cS«iSn-rt> 

[007 1 ] S!nSR 9 ifiinSR 1 Oim^mmstl 
■C»EI51K«:Bi5EL/3*f 3^2 b©iE®S^TP3<»:«g^T 

Mi©ra«csa^gn. cn6©tsCigR9. rio®» 

Sl*»3>/<U-3i 3 3 5<DKW<:fjm^liCimStlX 
[0072] StnSR 1 1 tl&mSR 1 2»jS^J^$ 

nr^ffsss^jgfiK 034. j'^' 2 b©iEe«^TP3t« 

^^TP4<^:©ra{Cg^i^3^l. Ctl^©ffilaSRl l. Rl 50 
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2 ©Ss^*tt3 u - ^» 3 3 6 ©JSI£A:^^«:«iK 

[0073] CC-C. ^>>'^•^-d^3 3 1 . 333. 3 

3 StJjaSJcSftiaCCffllien. zi:yJ^V-^3 3 2, 3 

3 4. 3 3 6»ja3Ptm^^m(cffli>p>n-5. 

[0074] * fc. S!nS«r 2 o-ffl{C L fc±M^m 
|5|8S©a5Jaffl«. ^^/^U-^f 331. 333, 335 

m^«c*ilir«!tliEEVth2J:0 *>fi< ^jr.SJc'^^tfiKc 

lassnrt,**, I3i«{c. 3W<i'-5f332. 33 
4. 3 3 6«:*ttc:;Lfcia3(ts*iUK:fflt>e>n€.fc©-c 

$*. t /cm)E*^s t ^ T»*i^0E V th2 J: 
*>ffi< . 3a5^m^«:*JC»TaJtimBEVth2j: fciS5< ife 

[0075] i:isa:^K: J: *) . mom^^morj u 

-:J»33 1. 3 3 3. 3 3 5©ffl;f?«#«. jiS^tCP 

3a3tm*lH^ffl©^>''^•^-^'3 3 2. 334, 336© 

Ji^^{C>'^'f Ja^m^{C''^ 
#3>>»<U-5»3 3 1~336 
©l±^:^«^^«3 > h n -jHhIIS 3 5 (cgiB^S n-ct»S. 
[ 0 0 7 6 ) S/c, •fe^l'SEEib^lElKS 3 ©Aj^ffll^ BP 

^a^/'ju-ijss i~3 3 6©A;^lBi)«. 2;^mrfe-fe 
;i'2 a©«;^?B«*«WSfcJ&«:^^«:mw>e-3C 
>:^{ci9:^?ti-ct>s, c©ifca?>. S^>/^•^-:^^3 3 
1 ~ 3 3 6 ©A:tiliJ«ctt. ^ti^tit^iiRgac 1 ~c 3 

[0 077] 3>hD-;H5I?83 5». >'N'JVX^5feSl 

4*^6>'^■^^x^i^*A:^Jl/fcit^^c3>^<^-^f 3 3 1 
~3 3 6©m:^j(i#4A*L/. iaftsl*l^Hffl3>/^•^- 

5r3 3 1, 3 3 3, 3 3 5 ©{5jn*^©ffl:^«^*Sa- U 
'^-'UOitr. RCJf3fl^^t^lffl3>>'^•^-3f 3 3 2. 3 
3 4. 3 3 6©H<l*'©tH:fjM^*>'>'f U'<il'©i*{C 
FET16. \l^:^ymS^ViW^t^, 

[0 078] ±ieibfptc J: o jaacmRcx3S3^m*> 6 2 ;x 
®teH2;i'2a*«Srsci*ir*.5. fqi^. 3>ha 

7>yx3f 1 2 1~ 1 2 3(c>fefl/T>'^•>>^;^*^t^l;»3$nr 
ifihVTt>m>. C<01c^. ±ie??i^SC 1-0 3©^ 
S«rSW S C i & < 2 2 a ©iS^mSEilft 

[0079] Secc. iH*®6-fe^l'2 tfi^SlHlKS 1 i 
*g?S|-r i>ztH^{>f2h ©{5jn*>©^^TPl'^TP4*i^ft6 

®feHrJl'2 a©*^k-?>liffi«^4l»±-rifc*{C±ia©» 

[0080] IP^. fiS[«@!S 1 2 {c J: or •fe-«'SBEH:« 
liIS83 3©3>.»s^-3^3 3 1~3 3 6©A:tlliJ 
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•3 . 2 ^l- 2 a i -b^l/miltt^IelSS 3 3 i (Omifi 

®ffitfc®{C*n«ci>/N-U-ii3 3 1~3 3 6«C«2>X 
®fe-fe;l/2a©*ltaSE3&iElflJP3*av jasststtssc^fja 

[008 1 ] */c. mmmmi 2icj::&mt&^mmLtc 

^{C=i>^<U-5f 3 3 1 ~3 3 6<DAtJ^^^ifimi 

-:5f33 1. 3 3 3. 3 3 5(iCj:'>-C2JKM^^fl'2 a 10 

©<b«»f3ti. 2--Xim^)V2 a <b±tfl^ai<DiaWF 
ET16. 1 7«:*7«GS{C-riC<!:tCj:»3?^iltt« 

[0082] -^ic. ^mi(Dm4(DmtmfSii^mr 
[oo83]H7». m4 (omsmmicistt i>mfms 

*Jt>-C, B!rat/c^3©iy6Jf^.®i|S|-«fiKgR^»l^- 

ifijfj,® t II 3 ©sesjK,® i ©tBa,#.». m 3 ©^ssjgsi 

(D£Sc^Sg 1 2 (c4Bi:f ■&fii>iElill!l(c{d[S-r 2 ;^icSr& 
•b-'l'2 a fC^tlEO/i: h 5'>P;^ 1 2 1 RVI&mS 1 2 

[0084] fiP^. 04<D|^^)SCD^SII1IS4 1 
JJc«[sJSS2 2, ■fe>>U«)EJ:bta3S83 3, ^^•->^X^ig 1 
4. 3> hP-;HDl8g3 5. Si:^mi¥J8!l*h^>i^;^3» 

(«T. FETift;^*) 16. 1 7*>e.«^3nrL» 

[008 5] mmm^ 2 2 m^utcm 2 ©jisfejK.® 30 

5>2;'X$12 2. 1 2 3Riy:20Cr)S!nSl 2 5. 1 

2iB}gfiX3n. cn6 2ia©ii:5ijiiis<D^*a^e'n«, 3 

*i'3»2 bC!^TTP2iTP3<t©iai. ^^TP3<!;TP4i©iai 

[0 08 6] */c. 22. 12 3©-^ 

-;:^tt''>VU;^|6^gl 4{CfigS3n. 
2 2. 1 2 3©'<-X{C(*^NVU;^J%^gl 4*^6m:^j$ 
nsa-u--«>>w©>'<;u;^^^*iS»!W«cA:^3ti-5J:'5 4o 

[0087] ±fB«fiSfe«1-ltt3aUfc»3©||JSJgS<!: 

[0 08 8] ±f2^fiK©^W7"i;-/<5'd'4 or». M 

;&fi?6-<zii'2 (cj($(t'S«&jEeffliicfi^s-r-& 2.xmm-b 

)l^2 a<OiEWSl-it, =i^i^^2bC0m^JPli::rtbX 
«>. 3 * f d» 2 b ©iEI^^^TPl«:«iK^M*^ 0 )tt| 

iEsms'j^-f 1 8 aiiftvxmm$tii,±&^sii 

<0mi>^mmtmiCi3:^, C©^*. 3;>.d>ir2b©iE 50 



#^2 00 1- 1 57367 
14 

^^TP©sls:f^m«^Mtc^MoItg-r* 
[0089] figoT. n^i'i? 2 bOiEeS^TPlRi:^ 

:feeS&TTP4Wi1-<D^TTP2 ,TP3©SiK^ft«:«^a^-5 C 

[0 09 0 ] 1^. ffimmsgi 2. 2 2©f-^>i;';^dH 
2 1 — 12 3«:R^-CFET-9'S^-$IJiaijS©;^'f ^'^^ 

[0 09 1 ] $/c. ±.imMmm(Dmm:t. :^mm^(D 
^ccKBS $ ti^> ^>©r«^ci ^. 

[0092] 

[^?§©^l|] &±nmOtcJc ^ ic:t^mM<Dm^ 1 s 
iy=2 i2«S©a*fKftH2;i'©gses^^«llU:&SK: J:n«. 
«SHB©A:tjffliH>b-a<:>x*«5js<tKesn. cn 
{c J: o-r ^ 0 *??jiE#S{c J: r ftimmff 3 n'?> 
-n*J8^{c«>. 2;XS?feH2Jl'©Jl8^^4iE5ttc^m 
■r-5Ci3*tt?#*, C©fti*. i[^^i^$n/c2-:>«± 
© 2 ;>cmrfe-fe ju©^^ -fc <!: ©ra*i«^M:^M-?'g^ 

Ui-c^so-r. 2;x®fe-feju©ja©cm^i>«3a3sm{c<fc 

[0 09 3] */c. ii*:^37!iSi»*3S6iB«8©maail 

aKjcnti. fiisiiss©A^ffliJ-<>f-y>;^*5iS<g9: 

a>. il5>l«iK$nfc2-5«±©2^>:s?ib-fe-'i'©4S^^<t€g 
smiis i ©ra*iSiK^m-f>SM^a«: J: o r 

«:^o/ci#{ct>. EP)^K:cn^l^ffi-c^S©-c. 2.-X 
[@M©]8r#i^^i$i^] 

[0 1 ] :^^mff)m 1 ©lli&^.^(C4Bl:f 6S^S<b L 
[02] Se3fe{f(lCC*JW SSiS^S^ IxT©-'^ f 'J — 
[H3 ] fiE3t5«H!{CteWSiB*^mrfi*^l'*n^TJ^mH 

m4] m^vzisif i>mm.^^imr^m 

ms ] *^i«©^2 ©iii©B.®«c*5wssa^gi u 

[0 6 ] :*i§m<om 3 (i!^l%0«S(c43(:f -SfliS^S^: 0 

[07 ] *^?9©m4 ©lli6Jg,@tC*jl^6^j^g<!: U 
•C©^< y^*) —-'■5 y if *^t"il8SH 

1. 10. 20. 30, 4 0"J^y7'<J~^<yf(nM 
^) . 2 -ffl*«?fe-fe^V. 2 a -2iJi:S?fe-bil', 2 b 
2c -@^Sm, 3. 11. 2 1. 3 1. 
4 1-^m^. 3 a. 12. 2 2 "fiS;miI!g. 3b. 
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4b. i8h-nmmj:m^. i4-^nvu:^^s. t* 
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